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THE announcement is made in this numberthat the class of '01 will issue The Modulus
next year. THE TECHNIC extends its congratu-
lations and wishes the class of '01 all success in
this undertaking. The coming of The Modulus
is always awaited with the deepest interest.
Three years have elapsed since the Class of '98
presented the school with The Modulus, and now
the coming Junior Class have undertaken the
publication of a volume which we feel assured
will be a worthy successor to those that have
gone before. The Class of '96 hoped that they
would be followed by an annual from each Junior
class. But this was soon seen to be impossible,
however regretted by the students and alumni.
To an alumnus in after years there is no greater
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pleasure than the perusal of the well-filled pages
of a college annual, and he refers with pride to
the carefully preserved copy of the annual issued
by his class as the most valuable of his college
souvenirs.
Beyond the value which is placed on the book
by those who read it in after years, is the oppor-
tunity which is offered to the board of editors
and all of the class in issuing an annual, for the
exercise and cultivation of ability along lines
which are of. great educational value. It calls
for the highest degree of literary attainment and
demands the exercise of the greatest originality
and ingenuity in order to produce a publication
that will differ radically from all that have gone
before. A field is here opened presenting oppor-
tunities seldom offered to the inexperienced,
which often develop qualities that are dormant
in the individual. From a spirit purely of love
for the class and the school, the labor of com-
piling and editing the volume is undertaken. As
it goes out into the world it becomes one of the
best advertising mediums for the schoctl, formore
than one man has been attracted by the insight
into the life and work of a college as presented
in the annual, and a desire has been created
or strengthened to enter an institution where the
particular phase of life and work exists that first
attracted his attention. Many difficulties present
themselves in an undertaking of this nature, but
with the love for the work and the determination
to surpass all other similar editions, each obstacle
is overcome and success awaits the class who will
persistently make the attempt.
..,tottoe
THE course of lectures upon current topics ofgeneral engineering subjects has been ex-
ceptionally interesting. "The Single Phase
Alternating Current Motor" was the subject of
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the second lecture, which was delivered by Mr.
W. Arnold Layman, '92, the Assistant General
Manager of the Wagner Electric and Manufac-
turing Co., of St. Louis. Mr. Layman had
chosen as the subject of his lecture the single
phase alternating motor manufactured by the
Wagner Electric Co., as the alternating current
is one of the most interesting problems of electri-
cal science, and the motor under discussion em-
bodies a number of exceedingly interesting points.
The production of a commercial single phase
motor has long been one of the problems of great
interest to electricians. In recent years many
attempts have been made by able investiga-
tors, to make a successful form of motor to run
on the single phase system. Nearly all of the
early investigations, however, have been confined
to two types, the synchronous motor and the di-
rect current motor, constructed to operate on
alternating currents. The first has several dis-
advantages, as it will not start from rest and it is
almost impossible to keep the current from fluc-
tuating, as the strength of the fields must bear a
definite relation to the load. This is a practical
difficulty that is hard to overcome. The second
type, or the continuous current motor, is barred
by the fact that electrical actions arise in the ar-
mature which cause a very rapid destruction of
the commutator by sparking. This arises
from what may be termed a transformer action
taking place in the machine, and renders it prac-
tically useless except in those machines which
involve a small amount of power. It has only
been in the last few years that the induction type
of motor has been successfully operated. Since
the introduction of the induction type a great ad-
vancement has been made. The motor is con-
structed so that the outside supply circuit feeds
only the field windings.
As it is nothing more than a transformer the
motor generates for itself, armature currents which
under proper conditions set up rotation of the ar-
mature. This has been taken advantage of in
this motor, and a practical and thoroughly reli- -
able motor has been put upon the market. In
the mechanical construction many novel features
have been developed that are worthy of close
study. In the May number of THE TECHNIC
Mr. Layman's lecture will be given in full, with
a number of cuts which will give an adequate idea
of the many advantageous features that have
been combined in this type of motor.
ocolot
TO the devotees of the track and diamond thereis little left to be desired in the way of op-
portunity for developing their abilities. The
track has been put in the best condition and the
diamond was never in finer shape. Enthusiasm
is at a high pitch and the men who have entered
their names as contestants for the positions on
the teams are hard at work. Mr. Dubridge, the
physical director of Y. M. C. A., has been engaged
to coach the teams every afternoon and to give
special instruction to those who are training for
Field Day.
A competent coach has long been desired and
in Mr. Dubridge has been found an athlete and
director who has had a wide experience both as
a member of a team and as a coach. Already
the benefits of this arrangement has been felt,
in the interest and zeal with which the men
have entered into training. It is absolutely
necessary in order to have a successful team
that an instructor be provided who will look
after each individual, noticing and pointing out
his defects. Without this an inexperienced man
often does himself great injury by undertaking
work for which he is not at all prepared or quali-
fied to attempt. Now that every opportunity
and inducement is offered to the students, there
is no reason why this year should not be one of
the most successful in the history of athletics.
The Association has been placed upon a firm
foundation with the financial question perma-
nently settled and all of the needs provided for.
Ample apparatus is already on hand and a num-
ber of additions will be made at once to meet thc
requirements of the teams.
Field Day this year will undoubtedly be one of
the most interesting in the last few years. Rose
Tech will be well represented and a large share
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of the honors will be borne home by Rose Tech
men unless other schools have made as deter-
mined a stand as we have and are entering into
the work of training with as much enthusiasm
as has been shown here in the last few weeks.
Every student is not qualified to take part in the
actual contests, but each one can, in some man-
ner, assist in promoting the formation of a
strong team. The men who have put the dia-
mond and track in its present excellent condition
and those who are assisting in the training and
caring for the men who have become members of
the team, deserve the thanks of all for the part
they are playing in promoting the athletic inter-
ests in Rose Tech.
THE stringent laws which are being enforcedin the large cities and in many manufac-
turing districts regarding the prevention of
smoke, has developed a demand for appliances
and method which will give the highest efficiency
from the boiler plant and at the same time reduce
the amount of smoke to a minimum. For the
prevention of smoke, one of the first requisites is
a properly regulated draft, sharp and intense and
capable of supplying the necessary amount of air
both above and below the fire at the moment
when it is most needed.
Automatic stokers have been devised for keep-
the fire burning steadily and evenly over the
whole grate surface, thus preventing the crowd-
ing of the fire with a large quantity of coal at
one moment thus giving off large volumes of un-
burned gases and carbon which are lost. This
has accomplished much in the prevention of smoke
but there is still a necessity for the regulation
and control of the draft by which the partial
products of combustion may be consumed.
This result can be, without doubt, best secured
through mechanical draft, which can ordinar-
ily be so regulated that the decrease in steam
pressure, incident to opening the furnace doors
for charging or cleaning the fire, will instantly
cause an increase in volume of air fed to
the fire. The uniform supply of air to the fire
according to its needs and the ease with which
the supply can be increased or diminished
by mechanical draft, has accomplished much in
the direction of smoke prevention.
"The Influence of Mechanical Draft upon the
Ultimate Efficiency of Steam Boilers," is the sub-
ject of an interesting address, delivered by Mr.
Walter B. Snow of the B.F. Sturtevant Co. Bos-
ton, on April 20th, to the students of Rose Tech.
Mr. Snow's long connection with this company
and his intimate knowledge of the relation and
effect of mechanical draft upon boiler efficiency,
makes his lecture of particular value and one
which gives the results of years of practical ex-
perience and close study of the theoretical prob-
lems involved in the development of the boiler
plant for the highest efficiency and most economi-
cal operation.
The lecture treats of the subject from three
standpoints. First, "The primary cost of the
entire plant and the fixed charges thereon.
Second, the quantitative efficiency of the plant
as a means of burning the fuel and transferring
its heat to the water evaporated • Third, the
operating expense including the fuel."
One of the most striking features of the me-
chanical draft system is the saving in the first
cost of a large boiler 'plant. Large stacks are
entirely done away with, thus reducing expense
for heavy foundations and large chimneys, also
the space necessary for a large chimney is saved,
as the mechanical draft plant is light in construc-
tion and can be built for the convenience of the
existing case, being placed in space that other-
wise could not be used.
The fuel question is one of the most important
considerations and the economical consumption
of the fuel with the highest efficiency requires
the most complete control of the means for pro-
ducing the requisite draft. Mr. Snow has treated
the subject from a number of standpoints and
the lecture is of such value and interest that we
will take great pleasure in publishing it next
month with a number of cuts of the mechanical
draft apparatus manufactured by the B. F. Sturte-
vant Co., illustrating the application of the
system to both old and new plants.
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THIS number of THE TECHNIC is unusuallylate, and an apology is offered upon the
grounds that the business manager has been ab-
sent from his d,uties on account of sickness, hav-
ing returned home too ill to attend to his duties.
Besides this, the Board of Editors found it con-
venient to take two weeks holiday at the begin-
ning of the term, in place of the one granted by
the school. Therefore the copy was not on hand
when the time came. However, THE TECHNIC
will make every effort in the future to be as
prompt as it is possible to be, with the many de-
mands that are made upon the time of those who
have the management in their hands.
otottls
Heating and Ventilating Buildings, a Manual for Heating En-
gineers and Architects by Rolla C. Carpenter, Professor Experi-
mental Engineering, Cornell University. Third edition, revised;
John Wiley's Sons, New York; 400 pages; appendix; XXI tables.
1899.
THE heating and ventilating of buildings israpidly becoming an engineering problem
instead of a matter of rule of thumb practice on
the part of plumbers and tinsmiths. This is
being recognized in many of the technical schools,
and courses of study in heating and ventilation
are being offered to students in architecture and
mechanical engineering.
Various books upon particular methods of heat-
ing have been published, which treat the subject
largely from an empirical standpoint. A suitable
treatise adapted to the use of engineering students
and giving a comprehensive and up-to-date view
of the subject had been lacking, however, until
the publication of Prof. Carpenter's excellent
book on this subject.
Prof. Carpenter begins with a review of the
nature and properties of heat and of the physical
laws underlying the art of ventilating. He then
proceeds to consider the loss of heat from build-
ings, giving empirical constants to be used in
practical computations. It is to be regretted that
this part of the subject was not treated more
fully from a theoretical standpoint. It is always
helpful to the student to show the application
of the laws of physics to practical engineering
constructions, since it tends to remove the alto-
gether too common prejudice against the study
of the pure sciences. The laws of the transfer of
heat by radiation, convection and conduction are
certainly applicable, and the fact that errors may
have been made in the application of these laws
by others, is not a sufficient reason for discarding
them and falling back upon a purely empirical
method.
Prof. Carpenter recommends the use of a
formula for calculating the total loss of heat
which ignores differences in the construction of
outside walls. Many engineers would doubtless
object to this, preferring to use the values given
as prescribed by the German Government.
The chapter on the heat given off from radiat-
ing surfaces is more satisfactory. Application
made of the laws of convection and radiation,
and convenient tables for calculating the heat
given off under various conditions of temperature,
size of pipe, etc., are given. The results of
actual tests upon different types and patterns of
radiators, also add greatly to the value of this
chapter.
Chapters V, VI, VII and VIII are largely
occupied with descriptive matter relating to pipes,
fittings, radiators, steam and hot water heating
boilers, settings and various special appliances.
Chapter IX treats of the various systems of
piping used in steam and hot water heating, and
gives a very useful table of the relative merits of
different pipe coverings.
In chapter X the design of steam and hot
water systems is treated in considerable detail.
The relative merits of steam and hot water are
discussed in a very satisfactory manner.
Following this are chapters upon heating with
exhaust steam, heating with hot air, forced-
blast systems, heating with electricity, and tem-
perature regulators.
In the concluding chapter upon specification
proposals and business suggestions, specimen
forms for specifications and contracts are given,
and in addition a useful compilation of the
municipal laws relating to hot pipes in buildings
which are in force in some of the principal cities
of the United States.
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" Celephony and a modern Celephone Exchange."
MR. F. E. BAUSCH.
0
[Lecture delivered at the Rose Polytechnic Institute, March 16, 1899.
N the March number of THE TECHNIC we had
I the pleasure of giving the first part in
full, and an abstract of the last part, of Mr.
Bausch's interesting lecture on "Telephony and
a Modern Telephone Exchange," but lack of
space prevented the lecture being published in
full. This month we are able to complete the
lecture and present some of the interesting views
which added so much to the lecture. Mr. Bausch
has kindly furnished THE TECHNIC with a num-
ber of views which he personally obtained while
the work of construction and installation was in
progress.
I can in no better manner illustrate the con-
struction, equipment and operation of a modern
telephone exchange than by giving you the facts
of a telephone plant which has come under my
immediate observation while connected with the
Bell Telephone Co. of Missouri. It may be of
interest to know that a number of years ago the
local Bell Telephone Company urged permission,
upon its own accord, to bury its wires, and in erect-
ing the telephone building on the corner of Tenth
and Olive, about eight years ago, ample provision
was made for a large cable shaft, extending from
the basement to the sixth floor, and a large arched
entrance was constructed on the west side of the
building for the then future, and now present, cable
vault. After repeated trials, and hampered largely
by municipal legislation, it was not until the ap-
pointment of a subway commission by the Mayor,
in November, 1893, that prospects of under-
ground service were assured. After a systematic
study of the experiences of other large cities in
this country and abroad, followed by dilatory
legislation, an ordinance was adopted on Septem-
ber 8th, 1896, and is the one now in vogue,
regulating the construction and operation of un-
derground conduits in St. Louis.
On April 19th, 1897, ground was first broken
preparatory to the construction of the conduit
system of the Bell Telephone Company of Mis-
souri. After an interval of precisely four months,
on August 17th, cable was drawn in through the
ducts, and by the last of the year the under-
ground system was completed.
The subway territory is divided into east and
west districts. In the latter terminal poles are
located at the entrance to alleys intersecting the
streets carrying the runs. The cables, on leav-
ing the manholes, are led through three-inch
iron pipes to the terminal poles and terminate in
a cable head. The various circuits are from here
distributed by short overhead lines to the tele-
phone subscribers. East of Twelfth street,
which is the business district of the city, the un-
derground construction has been rigidly adopted.
As before, manholes are located at the entrance
of alleys, but in place of the erection of an alley
pole line, a distributing duct entering the street
manhole is run along the alley, having a manhole
in its center and one at the end where the duct is
dead ended. The cable-head is located in the
manhole in the center of the alley, and distribu-
tion effected from this point. Along the distribu-
ting duct, at intervals determined with refer-
ence to the requirements, junction sections are
inserted from which the single pair lead cov-
ered cables are lead through three-inch iron
pipe (called laterals) into the basement or cellar
of the building in which the subscriber is located.
In office buildings containing a large number of
subscribers, an entire cable enters the basement
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and terminates in a large cable-head, where each
wire is separately brought out to terminal posts.
From these the circuits issue in the form of a
cable, which, on reaching the various floors, is
spliced with cables of smaller units, the latter
terminating in smaller cable boxes, from which
the final circuit to the subscriber's instrument is
completed. This arrangement permits of changes
such as are likely to arise through new location
of subscribers or for other reasons. This dis-
tribution tile (known as the Johnson duct, from
the name of the inventor, who had immediate
•
glazed inside and out. The short lengths of tile
proved to be a very flexible means of conduit
construction, as it was comparatively simple to
evade obstructions or adapt the course of conduit
to unfavorable conditions frequently encountered.
This pipe was laid 54 inches between centers,
the intervening space being filled with cement
mortar, and the successive rows separated verti-
cally by a one-half inch layer. Joints were
made abutting, encased by mortar, one part
cement to two parts sand, and broken horizon-
tally and vertically. A mandril was drawn
Fig. I. HORIZONTAL SIDE OF CROSS CONNECTING SWITCH BOARD.
supervision of the subway construction) is
unique. The tile, made in two foot lengths,
consists of two through ducts for single pair
cables, one enclosed cable duct and a shallow
channel above the same, permitting a device used
for drawing in the single pairs. The junction
sections are identical with the distributing tile,
excepting a three-inch side opening for lateral
connections.
All the main runs, with few exceptions, con-
sist of 33%-inch hollow brick tile, 18 inches long,
of octagonal exterior, made of sewer pipe clay,
through the ducts as the work progressed to pre-
serve alignment and prevent the mortar from
entering the duct. The mandril consisted of a
cylindrical piece of wood three feet long, large
enough to clear the duct, with washer attached
at the inner end and a hook for withdrawing at
the outer end.
All cement used was of the best American
Portland, the concrete foundation for the conduit
ranging from four to six inches according to the
layers of duct. The sides and top of conduit
were encased by three to four inches of concrete
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Fig. v. Two AND ONE-HALF H. P. PLANT FOR DRAWING CABLES THROUGH THE MANHOI.E.
mixed in the proportion of one part cement, three
parts sand and six parts broken stone.
Approximately, the telephone company's con-
duit consists of 600,000 feet of cable capacity.
The general size of the manhole is 5x5x5 feet,
with nine-inch brick walls concrete bottoms, six-
inch clay tile sewer with Y4. S iron trap, and cov-
ers grated where necessary. The roof is 10
Fig. vi.
5' x 5' CONCRETE MANHOLE.
,sz
Fig. vii.
5' x $' BRICKMANHOLE.
inches concrete with rectangular opening for
24x30-inch self-locking cast steel cover, either
solid or ventilated pattern, provided with dirt
pans beneath.
A method thoroughly practical and effective
of results, was •that adopted for pulling in the
large 120 pair cables used in the street conduits.
It consisted in using steam in the place of the old
turnstile method as motive power for drawing
the cables through the ducts. A small 372horse
power horizontal engine and capstan was mounted
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on a low wagon. Through suitable gear attach-
ment, the capstan was made to revolve and wind
up a rope, one end of which was manipulated by
a man and the other end securely fastened to the
cable to be drawn through. The view here
shown illustrates the relative positions of cable
reel, engine, capstan and two manholes. In this
manner a speed of 25 feet of cable per minute was
easily attained. The rapidity of execution of the
work was in part due to this contrivance.
Simultaneous with the outdoor construction, a
very active condition of affairs prevailed in the
various other departments of the telephone com-
pany. Plans were drawn up and negotiations
entered with the Western Electric Company of
Chicago for a colossal switchboard of the com-
mon battery, multiple branch terminal type, for
the new main exchange. On the 15th of Novem-
ber the switchboard arrived and immediately the
work of "wiring up" was begun. All of the
4,000 subscribers' positions were completely
wired in , every detail in the remarkably brief
time of two months, for, on the 16th of January
at 2 a. m. the first public message was sent
through the exchange, thus inaugurating the
new metallic system and making the underground
telephone service in St. Louis an undisputed
reality.
Entering the main vault of the Telephone
building are forty-two 120 pair lead covered
cables supported on vertical standards with
brackets suitably arranged for curving the heavy
cables into the basement on their run to the
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cable shaft. At the entrance to the shaft they
are corniced up and take a vertical course to
the fourth floor, terminating on the horizontal
side of the main distributing frame. As shown
by the view of this side of the board, the 240
wires in each of the 42 cables are "fanned out"
and soldered to clips arranged horizontally, along
the board, and numbered for convenience, with
respect to the cable to which they belong. On
the opposite side, the main distributing frame is
arranged in vertical strips and each subscriber
located according to the number assigned to him
at the operators' switchboard. Connecting the
horizontal with the vertical side are the cross-
connecting wires, called "jumpers."
A very important feature of the main distribut-
ing board is the precautionary means adopted for
protection against the action of lightning and
high tension currents, due to cross on the line.
The device employed to protect the operator and
the switchboard against the effect of lightning
consists of two carbon plates insulated from each
other by a fine strip of mica, one of the plates
containing a small cavity filled with fusible metal
and grounded. The instant a flash of lightning
passes over the wires the arc jumps across the
plates and passes to ground through the grounded
carbon, thus diverting the course of danger from
the switchboard. The sneak current protector
intended for cases of accidental cross on a sub-
scriber's line with an electric lighting or power
circuit, consists of a small coil of German silver
wire wound on a hollow brass spool. A short
metal rod passes through the hole in the spool
and is held in place by a drop of fusible alloy,
the whole mounted in a small fibre case. This
contrivance is supported between two springs.
When a current of abnormal strength flows
through the circuit, the wire on heating the spool
melts the metal, and releasing the pin, grounds
the line, thereby opening up the line in the Ex-
change. In this way danger is averted which
might otherwise cause havoc in the Exchange.
If the cross remains on, the fuse at the cable
terminal is blown and prevents damage to the
cable itself.
At the main distributing board all changes are
made due to the removal of instruments, changes
in locations of subscribers and new connections.
From the vertical side of the frame the wires
pass in cables to the intermediate distributing
frame located on the sixth floor. In appearance,
this frame is very similar to the one on the fourth
floor, with the exception that the protection
devices previously referred to are missing. As
its name implies, this frame serves an interme-
diary connection between the main frame and the
switchboard. Its office is to permit of a rear-
rangement of lines to any operator's position for
the purpose of equalizing the calls received over
her lines. In this way it is a simple matter at
any time to balance the amount of work shared
by the operators. This is naturally of prime
importance, as it minimizes the time required for
a connection between subscribers.
From the horizontal side of the intermediate
board the wires pass to the multiple jacks and
are connected by jumper wires with the ver-
tical side to the answering jacks, line and cut-off
relays. We now arrive at the exchange proper.
The spectacle presented by a large telephone
exchange employing a multiple switchboard is a
most interesting one. A long row of vertical
panels is exposed to view, honeycombed with
thousands of jacks. On a horizontal keyboard
below are hundreds of plugs, many of which
have been inserted into the jacks to complete the
talking circuits, the flexible cords at one end of
which the plugs are attached, forming an intri-
cate net work of cross-connections, while all along
the board miniature incandescent lamps concealed
back of opalescent discs, alternately glow and
become dark, depending upon the progress of
individual connections. Seated before the panels
are a regiment of operators, each operator con-
stantly whispering into the transmitter suspended
before her. Although during the busy hours of
the day all operators are virtually talking at the
same time, yet the tone of their voices is pitched
so low that but little sound fills the operating
room and the click of the apparatus is dis-
tinctly audible.
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The requisites of a telephone switchboard are
somewhat numerous and complicated. The lines
entering it must be equipped with devices for
attracting the attention of the operator, with
convenient attachments for making connections
with the operator's circuit and with other lines;
and with means for notifying the operator when
a conversation is finished. The operator must
be provided with an equipment capable not only
of completing the circuit between two parties de-
siring connection, but must also be able to ring
mon battery, branch terminal metallic system.
It is at present wired for 4,000 subscribers' cir-
cuits, and capable of accommodating an ultimate
capacity of 5,600 circuits. Two and one-third
sections are reserved for incoming trunks from
the various branch exchanges located in the
different districts of the city. One section at the
north end of the board is set for all party line
subscribers, whose calls are recorded, and the
quarterly pay-rates determined accordingly.
As implied by the term multiple, all the sub-
Fig. ix. A RUN ENTERING A MANHOLE.
up subscribers, and in multiple boards, to test
the lines before effecting a connection in order to
ascertain whether or not the party desired is en-
gaged in conversation with some other subscriber.
The main switchboard in the new local Bell
exchange embodies principles and improvements
of the most modern and advanced type. Con-
sisting of 19 sections, with three operators' posi-
tions at each section, it is finished in mahogany,
stands about six feet high, .four feet wide, and
presents an overall length of nearly 115 feet.
Its construction is based on the multiple com-
scribers' lines are multiplied in each of the sec-
tions of the board. Each operator, although
occupying one-third of a section, has a third of a
section to the left and a third to the right at her
disposal, in this manner having within reach one
complete section. As all the subscribers' lines
terminate in every section, each operator can
readily complete a connection without transfer-
ring to another operator.
In addition to the 4,000 calling jacks there are
on the lower tier of the switchboard 260 answer-
ing jacks, appearing only in that particular sec-
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tion and representing the net of subscribers'
lines over which the three operators receive their
calls.
The most novel and striking feature of the
switchboard is the automatic arrangement for
signaling the operator when a connection is de-
sired. The device consists in the use of minia-
ture electric lamps controlled by relays and suit-
able resistances, placed directly beneath the
spring jack corresponding to a calling subscriber.
Upon the glow of such lights and a larger pilot
constructed as to admit of party line service, where
two subscribers are connected on the same cir-
cuit, one subscriber's signaling apparatus on each
side. Each operator's position is equipped with
ringing and listening keys corresponding to the
plugs at her command. In addition to the possi-
bility of reaching every subscriber in the ex-
change, each operator is provided with facilities
for connecting with branch exchange subscrib-
ers over trunk lines. The operation of complet-
ing a connection is comparatively simple. A
Fig. IV. OPERATING PANELS.
lamp in front of the operator to attract attention,
it is at once known what subscriber has removed
his 'phone from the hook and desires a connec-
tion. On a horizontal keyboard below the
jacks just referred to is a double row of plugs at
the operator's command, the rear set intended
for insertion into the answering jacks, the front
set only used to connect with the calling jacks.
Corresponding and connected with the two sets of
plugs are a double row of miniature cord lamps,
whose office is to indicate when the parties have
ended their conversation. The keyboard is so
subscriber, on removing his telephone from the
hook preparatory to calling up another subscriber,
indicates this fact by the simultaneous glow of
the lamp corresponding to his line in the ex-
change. The operator immediately inserts an
answering plug in the jack above the lamp, thus
extinguishing it, and on throwing over the listen-
ing key opposite the plug, communicates with
the subscriber and inquires "what number" is
desired. Upon receipt of this, the operator
touches the ring of the jack with the tip of the
calling plug, and if the line is busy it is indicated
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by a click in the operator's head 'phone, but if
clear no click is received and a calling plug is in-
serted into the multiple jack of the designated
number and the called subscriber signaled by
ringing his bell with the proper ringing key.
When conversation between subscribers has
ended and the receivers are replaced on the hooks,
the little miniature lamps connected with the
cords of the corresponding plugs, and which have
beeri dark during the conversation, now flare up,
indicating the disconnect signal to the operator.
In general, while the lines are connected and the
receivers are off the hook, the cord lamps are
dark, and when replaced the lamps are bright.
The large pilot lamp before each operator, and
which simultaneously responds with the small
lamps below the answering jacks when a call is
received, are duplicated on the chief operator's
table. In this manner it is possible to know the
exact condition of affairs at any operator's posi-
tion on the entire board. By observing the vari-
ous lamps at her board, the chief operator can
tell at a glance how promptly calls are being an-
swered and how busy any section of the entire
board may be at any instant.
This diagram shows a common battery system
as applied to a multiple switchboard, embody-
ing most of the latest ideas in telephone work.
When the subscribers' receivers are upon their
hooks no current flows from the battery, because
of the condenser at each station which maintains
an open circuit to the steady battery current. Cur-
rents from an alternating current generator at
the central station, however, act inductively
through the condensers and ring the polarized
bells as if the condensers were not present. The
removal of the receiver from the hook at any sta-
tion lowers the resistance of the line circuit of
that station from a practically indefinite value to
a rather low value, the latter being that of the
talking apparatus together with the line wires.
This change in resistance is utilized in signaling,
a visual signal for the operator being placed in
each line circuit, and adapted for operating when
traversed by the current which the closure of the
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low resistance path allows to flow through the
circuit.
In Fig. IX, two subscribers' lines, L and
L-2, are shown extending from the subscribers'
K G
Fig. Ix.
station, A and B, through the spring jacks, J'
and J', etc., on the various sections of the
switchboard. For clearness the two jacks are
shown in separate portions of the diagram, as are
also shown the two jacks J'; but it must be re-
membered that the jacks J are upon the same sec-
tion of the switchboard, and the jacks J' upon
another section. Of course, in a large exchange
a far greater number of jacks than the two would
be connected with each subscriber's line, there
being in fact one jack for each line upon that
section. The line wires of each metallic circuit,
after passing through the jacks, pass through
the contact, 8 and 9, of a line cut-off relay, the
circuit between them being completed through a
battery, T, and a lamp signal relay, B. P and
P' represent a pair of plugs located at one section
of the board, it being understood that this pair
and the apparatus shown associated with it would
be duplicated many times at each section. Across
the tip and sleeve conductors a and b of the cord
circuit is bridged a divided repeating coil and a
supply battery, E, this arrangement being readily
recognized as that of the Hayes system. The
other apparatus in connection with the cord cir-
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cuit will be readily understood when its opera-
tion is described, it being only necessary to state
that the relays, 0, are contained in the sleeve
strand of the cord circuit and serve to control the
circuits of the relays, N, which in turn serve to
control the circuits through the supervisory lamp
signals, F.
When the subscriber, A, removes his receiver
from its hook, a current from the battery, T,
flows through the line, actuates the line signal
relay, B, and causes the illumination of the lamp,
C. The operator at that station seeing the signal
inserts the plug, P, into the jack, J, thus con-
necting the two sides of the line with the two
sides of the cord circuit. This allows current
from the battery, E, to flow through the circuit
of the subscriber's line and this current causes
the left hand relay, 0, to attract its armature
and thus complete the circuit through the relay
magnet, N. The insertion of the plug also com-
pletes the circuit from the battery, S, to the con-
ductor, c, and contact, c, on the plug, thence to
test thimble, 5, of the jack and by wire, 6,
through the magnet of the line cut-off relay, A,
to ground. The current flowing through this
circuit accomplishes three purposes: First, the
attraction of the armature of the relay, N, thus
breaking the circuit through the lamp signal, F;
second, the attraction of the double armature of
the relay, A, thus cutting off both branches of the
line circuit beyond the jacks and extinguishing
the line signal, C; and third, the raising of the
potential of all of the test thimbles, 5, connected
with that line by an amount equal to the drop in
potential through the relay magnet, A; so that
any operator at another board attempting to make
a connection with this line would be warned upon
touching the tip of her plug to the test thimble
that the line was busy by a click in her head re-
ceiver. Upon learning the connection desired
the operator applies the tip of the plug, P' to the
jack of the called subscriber, and if his line is
free she will hear no click, because the test thim-
ble, 5, will not have been raised to a higher po-
tential than that of the ground, and therefore no
current will flow from the tip of the plug through
the right hand upper winding of the repeating
coil and to ground by wire, d. Upon the inser-
tion of the plug P' into the jack of the called
subscriber the current from the battery, S, will
pass through the right hand cord lamp, F,
through the rearward sleeve plug and by test
thimble to the line cut-off relay of the called sub-
scriber's line to ground. This illuminates the
lamp, F, and operates the cut-off relay as before.
The lamp remains lighted until the subscriber,
B, responds to the call, when, upon the removal
of his receiver from its hook, the current from
the battery, E, is allowed to flow through his line.
This operates the right-hand relay 0, energizes
relay N, and thus extinguishes the lamp F, at the
same time allowing enough current to flow through
the magnet, N, to serve for testing purposes and
to hold the relay, A, closed.
The subscribers now converse by the methods
already discussed, and when either of them hangs
up his receiver the circuit through that line is
broken at the condenser and the corresponding
relay, 0, releases its armature. This de-ener-
gizes the relay, N, and causes the lamp signal, F,
to become lighted as a sign for disconnection.
Upon removing the plugs from the jacks all ap-
paratus is automatically restored to its normal
position.
In circuit with the lamp, F, of the answering
cord is a relay magnet, M, controlling the cur-
rent of a pilot lamp, H, common to the group of
plugs under any one operator. This lamp is
placed either on a conspicuous portion of that
switchboard or else upon a chief operator's
switchboard, and serves at all times to indicate
to the chief whether or not that particular oper-
ator is properly attending to her clearing out
signals.
A toll board for the outlaying stations in Mis-
souri and Illinois, connected with the system, is
another adjunct to the switchboard equipment.
The wire chief's table in the cross-connecting
room plays an important part in the working of
the exchange. It is here that all the subscriber's
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circuits are systematically tested at regular inter-
vals, and complaints registered and orders issued
for immediate repairs.
The back of the main switchboard, as illus-
trated in the cut, presents a fair idea of the mag-
nitude of wiring required to complete the circuits
of the lines entering the main office. Contrary
to off-hand impression, it is a notable fact that
the cost per subscriber's position increases with
the increase in the number of subscribers in an
exchange, owing to the additional number of
Contrary to the Law system, where the local
batteries are required at the subscriber's instru-
ments, thus necessitating a great deal of inspec-
tion and renewal, the most modern and simplified
form pf battery transmission, as illustrated in this
board, concentrates the electrical energy at a
central point for distribution. In the battery
room, which is the heart and lungs of the tele-
phone exchange, large sets of storage batteries
are installed. Eight large cells of style 31-G
Chloride Accumulator feed the minature 8-volt
Fig. III. REAR OF SWITCHBOARD.
times the line must be multiplied throughout the
board in order to appear before each operator. It
may be possible to realize the outlay of wire re-
quired in the installation of such an exchange,
when stated that there are about five millioh,
six thousand feet of wire in the straight-way
cables, and nine million, two hundred and eigh-
teen thousand feet of wires in the relays and
other coils. The number of soldered connections
between the termination of cables on the main
distributing board and the operator's switch-
board is estimated to be at least one-half million.
cord signal lamps. While one set of four cells is
being discharged, the other set of four is being
charged from the motor generators. The normal
useful capacity of these cells is 3,000 ampere
hours. Ten cells 11-G type are used for talking
current over the lines. They are charged at the
rate of 50 amperes and 24 volts. The discharge
is at 20 volts, while the current necessarily varies,
ranging from 10 to 50 amperes. In addition to
these, there is a set of six cells of style 11-F to sup-
ply current for the transmitters and line signals.
In the power room adjoining are the motor
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generators, including the ringing and busy signal
machines, manufactured by the Western Electric
Co. Current for ringing and signalling is fur-
nished from the same machine. The ringing
current is supplied from the alternating side of
the generator, while an ingenious device is at-
tached and produces a note of high pitch, which
by a system of gearing is interrupted at regular
intervals so that when the operator inserts the
answering plug into special jacks reserved for the
purpose, a series of interrupted " toots " is trans-
mitted to the subscriber, indicating that the line
desired is busy.
During the day, current for the motor genera-
ators, which charge the batteries, is furnished by
the local plant in the basement of the building.
This consists of a 10 H. P. horizontal Ball en-
gine, direct connected to a direct current machine,
capable of an output of 50 amperes at 220 volts.
At night or in cases of emergency, current is
tapped from the mains of the Missouri-Edison
Electric Co. or received over a feeder directly
connected with the local plant of the branch ex-
change in South St. Louis. The motor genera-
tors receive the current at a pressure of 220 volts.
This is transformed by a secondary windipg to a
voltage adapted to the capacity of the storage
batteries, which they charge. Either of the two
large machines charge the ten cells used for talk-
ing currents at 24 volts and 60 amperes. The
third machine used for the 8-volt battery is
capable of delivering 150 amperes at 12 volts.
These batteries furnish current for the cord
signal lamps. A fourth machine charges at dif-
ferent times, two sets of batteries, a 2-volt and a
4-volt, respectively, the former used for the
operators' transmitters, the latter for the line
signal lamps. The machine can deliver at its
secondary 60 amperes at 6 volts. The ringing
and busy back machines, previously mentioned,
complete the list of generators. The units are
so selected that in case of injury to any one
machine resulting from a burnt out armature or
otherwise, the operation of the exchange is not
in the least affected.
It is needless to observe that with metallic
service installed it is possible for a subscriber,
without leaving his office, to communicate with
a person in any city in the United States where
long distance service has been established. Thus
it is a common occurrence to send or receive
messages to and from Chicago, New York or
Boston, in fact the people from the State of
Maine may converse with their friends in
Nebraska with nearly the same facility and clear-
ness as experienced over a local connection.
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Exploring the Delta of a 6reat River.
THE quaint old Russian outpost of St. Michaelunderwent a strange transformation in the
summer of 1898. A few years ago there stood
here a single little cluster of sombre brown log
houses with a Greek church and some native
huts, but the coming and going of the gold seekers
rapidly caused the beach to be covered for miles
with tents and shacks, and many more pretentious
buildings, warehouses and hotels; where, but a
decade ago, the arrival of the annual ship was
anxiously awaited, last summer there were often
more than thirty ocean vessels lying at anchor off
St. Michael, and in addition to the one or two
little steamers that were the pioneers of naviga-
tion on the Yukon, about seventy regular river
boats, many of which would compare well with
those on the Mississippi, were engaged in the
river trade last year, in addition to numerous
private craft of every description. St. Michael
is on an island about fifty miles from the north-
eastern entrance to the Yukon, and the flat bot-
tomed river steamers have to skirt along the coast
this distance, yet on account of the extensive
shoals to the westward there is little danger dur-
G. R. PUTNAM, '90.
United States Coast and Geodetic Survey.
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ing the summer months if they pick their weather
for the run.
Early in August when the nights were still
day, a portion of the Coast and Geodetic Survey
party left St. Michael on a little steamer built
for work in shoal water, sent by Capt. J. F. Pratt,
in general charge of this work, who was him-
self engaged in carrying out the difficult task of
building in this northern latitude another survey
steamer, a feat which was successfully accom-
plished in a few weeks. On the way to the river
we took on board a native guide and interpreter,
Joe, who proved to be something of a genius as
well as an interesting character. Our first nego-
tiations for his employment opened our eyes to
the existence of woman's rights among the
Eskimos of the far north. Joe, probably taken
with the trim appearance of the little steamer,
and with thoughts of white men's meals in place
of salmon three times a day, was very anxious to
join us, but Mrs. Joe (who, by the way, was sev-
eral inches the taller), sat haughtily by her camp
fire, and would not listen to such a proposition.
Finally a happy thought occurred to some one;
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a sack of flour and piece of bacon were brought
from the ship, the madam's heart was touched,
and we carried off Joe in triumph, as she strode
into her tent with the flour on her shoulder and
the bacon under her arm, but never deigning to
cast a glance at us or her, departing husband.
Later, when returning temporarily to St. Michael,
we landed Joe at his camp, as he seemed sorely
troubled as to whether his going away was all
right. Leaving the boat he calmly informed us
Joe and two Eskimo boys.
that he could not join the party again. Asked
for an explanation he said tersely in his quaint
English, "Man go way, leave family, no good
father, h-1 of man ! " This proposition seemed
to admit of no discussion, but on our return a
repetition of the original argument proved quite
effective.
We were fortunate in reaching the Aproon en-
trance to the river at the high tide; to the north-
ward there extends for many miles a bar almost
flat, with the water scarcely knee deep at low
tide, and here most of the river boats have to
wait for high water. It is an odd sight to see a
number of these boats aground, scattered over
this bar, but apparently in open sea. The delta
of the Yukon covers a great area, it being 63
miles from the Aproon to the Kwiklok mouths,
and about 50 miles from the coast to the head of
the delta where the river forks. The real delta
is probably even much greater in extent than
this, as the Kashunuk slough leaves the river
100 miles from the coast, and discharges into
Bering Sea 100 miles below the Kwiklok mouth.
The area of the true delta is then something like
5,000 square miles. The Aproon is the entrance
nearest to St. Michael; it is in reality a long
slough leading to the Kwiklok (meaning "great
river " ), one of the two main passes of the
Yukon.
Although our field of work was to be the south
entrance, effort was made to gather information
en route. Soundings were taken almost con-
tinuously after leaving St. Michael, the position
of the steamer being located at short intervals by
angles on the triangulation signals that the others
had placed on the shore and hill tops. From the
end of the triangulation at the Aproon entrance a
rapid reconnoissance was made of the main passes.
The patent log readings, compass courses, sound-
ings and time were recorded at short intervals, and
the width of the stream was determined occasion-
ally by observers at the two ends of the boat,
measuring simultaneously with sextants the
angles between an object on shore and the other
observer. This gives an approximate determina-
tion of the width of the river, using the distance
between the observers measured on the deck as a
base. At the same time a continuous sketch
record was kept, showing all islands, bars,
streams, villages, nature of shores, in fact all in-
formation useful for identification, and to this
was added notes as to nomenclature and the ad-
jacent country, gathered from the Eskimos. We
quickly learned that these natives are geographers
of some ability. Practically their whole life is
spent in travel, in summer gliding swiftly through
the winding channels in their graceful kayaks,
in winter coursing over the frozen streams with
their sleds and dogs; they have their summer
camps at the mouths of the rivers, their winter
homes perhaps far in the interior or at St. Michael.
They are thus trained from infancy to study the
geography of their country, and their memory of
it is remarkable both for detail and extent of
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territory covered. They seem to have an intui-
tive knowledge of map making. Noting that in
conversing with each other they frequently
sketched the outline of a stream or bit of coast
in the sand or on a piece of board, we one day
handed Joe a sheet of drawing paper. In a few
hours he brought us a map of the coast from St.
Michael to Cape Dyer including the delta of the
Yukon River, which was probably the best map
of that region drawn up to that time. As far as
U. S. Coast and Geodetic Survey Steamer "Taku."
our surveys and reconnoissance were carried later
they proved that this map, 234 ft. by 6 ft. in size
and drawn off hand without a note, was faithful
in showing all important features, though nearly
all curves were exaggerated, and distances some-
times considerably out of proportion. For part
of the latter Joe apologized, saying that he had
to make it fit the paper. The keen eyesight of
the Eskimos is remarkable. When you see some-
thing far away on the water, which looks as
much like a log as a kayak, they will calmly tell
you the name of the Eskimo paddling it; when
you have dropped a screw froth a theodolite or
an adjusting pin in the tundra, and after search-
ing, despair of ever seeing it again, you have but
to motion to an Eskimo what you want and he
will pick it up with scarcely a moment's hesita-
tion. These delta Eskimos are not clean, nor
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pretty, nor graceful, nor is their mode of life
attractive, but they certainly have talents, and
above all they are good natured and honest and
friendly. No hesitation was felt in leaving our
camp unguarded, nor was our confidence ever
abused. One of our party called them the true
aristocrats of America, for they seemed to be
blessed. with unlimited leisure; they would some-
times follow us all day, sittrng placidly in their
kayaks and watching us work.
There is little difficulty in navigating the in-
terior passes of the delta, except occasionally
where the channel is shifting; generally it is
necessary only to keep on the outer side of the
curves. At the head of the delta all is changed,
for as the two great passes separate the real
banks of the river diverge to a distance of three
or four miles, and between is a labyrinth of bars,
islands and channels. We finally threaded our
way across and found ourselves in the main out-
let of the river, called by the Eskimos the
" Kwildok," or "old river." This is a noble
stream, pouring its great volume of water through
a channel about a mile in width for forty-five
miles to its mouth, free from rocks and snags,
and with few islands or bars, and for considerable
stretches having a depth of fifty feet or more.
The water is of a whitish tinge, somewhat re-
sembling glacial water, and at this time of the
year it carries little sediment; a bottleful allowed
to settle showed a scarcely appreciable layer on
the bottom. It is probably when the ice breaks
in the spring and the floods follow that the great
dredging and scouring work of the river is done,
and the Yukon continues the task it has set itself
and so nearly accomplished, of filling up the east-
ern portion of Bering Sea. It is then, too, that
the wreckage of forests is swept out to the ocean,
strewing the shores of Alaska for thousands of
miles with the logs and fuel so useful to the
natives.
Aided by the current we glided quickly down
the Kwiklok, and were soon passing a considerable
number of villages whose inhabitants lined up
on the banks and gazed at us with open mouthed
wonder, for seldom has a steamer been seen in
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these waters. Joe now indifferently remarked,
"maybe bye and bye no more river," and sure
enough the banks were rapidly diverging, be
coming very low and now covered only with
marsh grass instead of the bushes and occasional
clumps of trees seen further up. To the north-
ward the shore was disappearing altogether, there
being only partially submerged bars with old
giants of the forest lodged here and there on
them. In the distance some of these snags, dis-
torted by the freaks of the mirage, appeared like
schooners or full rigged ships, a weird effect in
this dreary waste of waters where we had no ex-
pectation of seeing another vessel or a white man.
We quickly discovered in a narrow slough a safe
anchorage for the vessel, and on one side of it
the last firm land on the Kwiklok was utilized
for our headquarters, and here we set up astro-
nomical, meteorological and magnetic instru-
ments, and a self-registering tide guage. The
results of the first astronomical observations were
anxiously awaited, for our voyage thus far had
destroyed all respect for the previous geography
of the delta. Our latitude and longitude showed
us to be 25 miles out in Bering Sea according to
the chart. As we were able to identify approxi-
mately our location on the map, it was clear that
this difference could not be attributed to the
building out of the delta. Such an error could
only have remained undiscovered through the
fact that few white men had ever had occasion
to go to the lower part of the delta, and because
of the great shoals off this coast the ocean vessels
do not sight the land for some distance north
or south of it.
On account of the lateness of the season and
the fact that ice begins to form in the river the
latter part of September, it was necessary to limit
the plan of survey to the barest essentials. A
base line a mile and a half in length across a
swampy island was measured with steel tape,
and from the ends of this base a rapid triangula-
tion was extended from the end of the river proper
out over the bars and along the coast. Astro-
nomical observations for latitude and longitude
were made on the few favorable nights, and a
meridian line laid out. About a week after ar-
rival the projections for the detailed hydrographic
and topographic work were prepared. Later, on
the arrival of Captain Pratt and the balance of
his party, our little steamer was sent to the mouth
of the Kripniyuk River, the first stream entering
Bering Sea south of the Yukon. Because of the
extensive shoals lying off the intermediate coast
it was necessary to make a wide circuit out into
Bering Sea before this river could be entered.
The river currents spread in every direction,
often leading into blind pockets, and interspersed
with numerous shoals, and it is an interesting
problem to attempt to follow one of the numerous
channels out to sea, unaided by charts or previ-
ous information. The crest of the bar is well
out of sight of land, and its situation is indicated
by the sea swell rolling on to it, and piling up on
the shallow spots into breakers. With no chan-
nel buoys and but a few feet of water under the
keel, there was naturally a feeling of comfort in
getting out into the deeper water.
At the mouth of the Kripniyuk was found the
largest Eskimo settlement we had seen, very
primitive and little influenced by American cus-
toms. They had numerous houses built rather
substantially of drift logs. In front of every
house was a trench dug in the ground which was
filled with salmon. The fish were allowed to
remain here for weeks until in a proper condition
to suit the native palate. Naturally we did not
dine with our Eskimo friends and were careful
where we walked. These natives had little idea
of the value of money; a silver dollar was about
the only coin they knew, and even it was little
appreciated. The price of anything that they
would part with at all was usually a dollar, but
a bit of tobacco, or a cup of sugar or a handful
of hardtack would be eagerly taken in preference.
The country about the Kripniyuk mouth was no
easy proposition for the surveyor, it apparently
had not fully decided whether to be land or sea.
It was a flat and open marsh as far as the eye
could reach, without a tree or bush, almost the
only break in the landscape being the Kusilvak
peaks looming up grandly to the eastward like
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an island in the morass. The mud flats extend-
ing far out from the shore prohibited the use of
even the lightest boats, and the soft marsh every-
where interspersed by ponds and tidal streams
rendered travel by foot very tedious and almost
impossible except at low tide. The very few
days available for work here made it necessary
to utilize all kinds of weather. As there was
much mist and rain the use of paper sheets on
the plane table was out of the question and re-
course was had to thin white celluloid sheets. It
is possible to work on this material although it is
covered with water. The delta country was too
flat for an application of photo-topographic
methods, although the party was provided with
cameras especially designed for this purpose.
These cameras are of fixed focal length, use a 5 by
8 orthochromatic plate, and a yellow color screen;
are provided with levels, and the horizon line,
the central vertical line and the focal lengths of
the camera are uniformly defined on every plate
by means of points cut in the edge of an alumi-
num box in front of the plate holder. Constant
focal length is assured by the fact that the plate
presses against the back of this box, and that the
lens is set in the front of it. Near St. Michael this
camera was used in locating a range of mountains
extending many miles to the southward, photo-
graphs being taken at stations included in the
triangulation.
ALUMNI NOTES.
Robert H. Moth, '93, has been made the City
Engineer of Kenosha, Wis.
Archie E. Wade, '95, has a position with the
.General Electric Co., Peoria, Ill.
Horace B. Jones, '91, is studying mathematics,
preparatory to teaching next year.
Benjamin F. Chandler, '97, with the Electric
Lighting Co., Northampton, Mass.
William G. Am, '97, is with the Louisville &
Nashville Railway, Nashville, Tenn.
W. R. McKeen, Jr., '89, is District Foreman,
Union Pacific R. R., North Platte, Neb.
Albert W. Wicks, '92, is in the Southern Dis-
trict Offices Commonwealth Electric Co., 5502
S. Halstead street, Chicago.
Oscar R. Rauchfuss, '88, is manager of the
Diamond Soda Works, Milwaukee, Wis.
Buckner Speed, '94, is Assistant Engineer
Southern Pacific R. R., Tuscon, Arizona.
J. H. Lendi, '97, is in the Engineering De-
partment Chicago Telephone Co., Chicago.
W. Ellis Ford, '98, is 'with the Choctaw &
Memphis Construction Co., Forest City, Ark.
E. P. Hunt, '96, is Assistant Superintendent
Riverside Malting and Elevator Co., Cincinnati,
Ohio.
Alonzo J. Hammond, '89, has been appointed
Assistant Engineer T. H. & I. R. R., Terre
Haute.
Arthur C. Eastwood, '98, is Chief Engineer
for the Alabama Steel & Shipbuilding Co., Ens-
ley, Ala.
E. L. Shaneberger, '95, is Assistant Engineer
C. C. C. & St. L. R. R. Co., Chicago Division, In-
dianapolis.
J. J. Kessler, '97, is an assistant to the Engi-
neer of Tests at the General Electric Co. Schenec-
tady, N. Y.
Edmund Frank, '97, in the Testing Depart-
ment of the General Electric Company, Schenec-
tady, N. Y.
David J. Ingle, Jr., '97, is a graduate student
in Mining Engineering, Columbia University,
Washington, D. C.
William H. Palmer, '87, has been appointed
Assistant Mechanical Engineer Edison Illuminat-
ing Co., St. Louis, Mo.
Theodore L. Camp, '97, manufacturer of soap
wrapping machines, 502 Electric Building, 84
Market street, Chicago.
Lucien N. Sullivan, '86, has the position of
Instructor in Mechanical Engineering, Lehigh
University, Bethlehem, Pa.
H. Stettson Hart, '93, is the Eastern Manager
Fostoria Incandescent Lamp Co. and Crouse-
Tremaine Carbon Co., New York.
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THE prospects of a winning base ball team areindeed rather discouraging when we consider
the scarcity of men. But it is hoped that we may
make up in quality what is lacking in quantity
and perhaps make a fair showing after all. At
least, Captain Likert is going to put up a stiff
fight and asks for the support of the entire
school. Everyone who has any inclination to-
wards base ball should get out on the campus and
if he does not care to play can at least materially
assist by his presence.
This year' s team will be especially weak at home,
where Ned Austin's absence will be severely felt.
Hadley will endeavor to keep opposing teams
from scoring and with some practice we feel sure
that he will be able to put up a fair game.
Freudenreich's position at first will probably
be filled by Meriwether. Trumbo and Hill will
be worked alternately in the pitcher's box and at
third. Gibbons will play at second instead of at
third, this year. " Gibb " is not very big, but
he is always there and has a regular league move
when he goes after the ball.
The most promising men for the outfield are
Likert, Kidder, Troll, and Sloo. Nicholson will
probably play short; he seems to be made for the
place. Davis, McLellan, R. Crebs, Fishback and
Grimes are being tried in various positions.
Two practice games have already been played
with the Normal, with prospects of more to fol-
low. They are undoubtedly a great service to
both teams, showing plainly where the weak
points are and where practice needs to be most
directed.
The diamond is in fair shape now and before
long will be as good as the best. All the team
needs is plenty of practice and a good coach.
The absence of Johnnie Wilbanks and Sappy
Weatherhead from this year's team will detract
much amusement from the games.
FIELD DAY.
Mr. Dubridge, the physical director of the city
Y. M. C. A., has been secured to coach our track
team, and will be on the campus each evening
from 5 to 6. Mr. Dubridge has had considerable
experience in this work, and we feel assured that
under his supervision Rose may be able to make
a creditable showing at the Inter-State contests to
be held Saturday, May 20th, at Indianapolis.
A quadrangular meet will be held at the Terre
Haute fair grounds May 6th. Representatives
from the Y. M. C. A., High School, Normal and
Rose will contest the events, which will be simi-
lar to those of the state field day.
Representatives from Rose to the state meet
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will be chosen by the captain and manager of the
track team and the Board of Athletic Directors.
The expenses of two representatives for each
event will be paid, provided the above mentioned
committee deems it advisable to send them. One
man only may be sent if it is thought useless to
send more.
THE TRACK.
For the past few evenings the campus has been
the busiest place around the Institute. Quite a
number of men have been working industriously
on the track, and it is now in fair condition,
though a few loads of good clay would greatly
enhance its value. Seniors and Preps. worked
side by side, some pulling the heavy roller, while
others wielded the hoe and shovel with becoming
grace and tireless efforts. During the whole per-
formance of this task, swift wheelmen spurted
past at lightning speed and speedy sprinters fol-
lowed in their abbreviated costumes. The whole
represented a scene of earnest activity and had
the faculty feasted their eyes upon the pleasing
spectacle they would no doubt have been more
lenient on the succeeding days.
DE PAUW, 24; ROSE, 0.
The first base ball game of this season was
scheduled for April 17th with DePauw at Green-
castle. When the schedule was made out the
manager was confident that the team would have
two or three weeks' hard practice before they
were called upon to enter into a game. But
delays of one kind and another and the lateness
of the season and impossibility to get organized,
each contributed to prevent the necessary prac-
tice. However, the team has been organized
and has had the best practice that the short time
would allow. On the 17th the team, of which
Likert, '99, is captain, went over to Greencastle
to play DePauw, having little hope of doing
more than score.
Trumbo, '99, the best pitcher in the school,
and one of the best in the' State, was unable to
go with the team, so Hills, '02, filled the box.
For three or four innings he pitched a fine game
and had the DePauw men well down. After
the fourth inning he began to give away, not
being able to stand the strain, and from that time
on DePauw had no trouble in hitting him freely.
Meriwether took the box in the 7th inning and
pitched the remainder of the game. Pulse, of
DePauw, pitched an excellent game all the way
through. No brilliant plays were made on
either side and it was very evident that both
teams were in need of systematic work and good
coaching.
The Rose team was especially weak in batting
and will have to make this one of the main fea-
tures of practice games.
Score: DePauw, 24; Rose, 0. Hits, DePauw
17; Rose, 3.
MEETING OF ATHLETIC ASSOCIATION.
At a special meeting of the Athletic Directors
April 8, 1899, Schwed was elected captain and
Huthsteiner manager of the track team for the
ensuing year.
Likert's resignation as captain of the base ball
team was not accepted.
Pfleging was appointed a delegate to confer
with the Y. M. C. A. concerning the use of the
athletic grounds from 6 to 8 p. m. The delegate
was instructed to inform them that they could
use the grounds, provided they furnish us with a
coach from 5 to 6 p. m. and pay two-thirds of a
man's salary to look after the grounds while in
their use.
It was decided that the track team which is to
represent the school at the Inter-State Collegiate
Field Day have its railroad fare paid by the asso-
ciation, provided they allow themselves to be
governed by the track captain while on the trip.
The manager of the base ball team was author-
ized to purchase a half-dozen base balls.
A committee, consisting of Prof. Hathaway,
R. York and J. J. McLellan, was appointed to
investigate the needs of the tennis courts.
Adjourned.
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Zbe Creatment of Wood to Render it now:Inflammable.
H. G. KITTREDGE, '99.
[Paper read before the Scientific Society.]
A MORE efficient protection from fire wouldnot only save life and property, but also
the great sums of money which are now spent on
our fire departments and water supplies.
The history of the great fires of the world
illustrates the property loss. London's great fire
in 1666, involved a loss of 13,200 houses and 54
million dollars. Dresden was also totally de-
stroyed in 1491; Hamburg lost 4,200 buildings
in 1842; Moscow lost 18,000 buildings in 1752
and 31,000 in 1812. In our country we have, in
1835, New York's largest fire, covering 52 acres;
in 1845 Pittsburg was nearly destroyed; in 1851
three-quarters of St. Louis was burned; Boston
has had five great fires, the one of 1872 covering
65 acres, while Chicago's fire of 1871 was the
greatest of modern times, covering 2,124 acres,
destroying 17,430 buildings and rendering 98,500
people homeless.
Our fire departments and water supplies cost
us over 30 million dollars annually. London's
fire department costs one-third that of New York
City, and the same ratio applies to most European
cities. During a residence of ten years in Ger-
man and French cities one writer says that he
saw the fire engines called out - but five times,
while we hear the fire bells at least once and
sometimes more each week.
The reason for this vast difference is not that
Europeans have superior facilities for fighting
fires, for the fire departments of America are
much superior to those abroad, but that the
European architect and builder has profited
by past experience and has learned that
prevention is better than cure. A prominent
architect has said that the prevalent method of
construction in New York is such that the busi-
ness part of the city only awaits the proper com-
bination of circumstances to be the scene of a
conflagration rivaling that of Chicago.
There are three forms of structures which
would prevent loss by fire. First, one which is
entirely incombustible, as a structure built entirely
of brick, stone, iron, cement, etc. Second, one
which is slowly combustible, as a structure of
brick, with heavy beams of wood, heavy floors
of plank, no hidden air spaces and a general ab-
sence of lighter forms of wood. The third form
is an edifice of wood from which the property of
rapid combustion has been removed by impreg-
nating or covering with suitable coatings.
The first experiments made to prevent fire in
either wood or textiles and paper were made in
England in 1735 by Obadiah Wild, who secured
a patent for rendering the cartridge cases used
by the navy =inflammable. His process con-
sisted in the addition of a mixture of alum, borax
and copperas to the paper pulp.
Early in the present century the subject at-
tracted the attention of several chemists. About
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1850 the importance of better protection for
scenery and curtains of theaters was recog-
nized. After a serious fire in the Berlin opera
house, the custom of soaking all scenery in a
solution of alum was inaugurated. In 1857 a
commission in Paris carefully examined the sub-
ject and in accordance with their recommenda-
tions the order was issued to have all scenery
impregnated with water-glass.
The first recorded effort to Protect wood was
made at Munich in 1823 during the rebuilding of
the Royal opera house after destruction by fire.
On the recommendation of Prof. Fuchs, all the
wood-work received several coatings of water-
glass. The surface covered was 400,000 square
feet at a cost of $1,000, or at the rate of $1 per
400 square feet. Prof. Fuchs prepared his solu-
tion by treating 10 parts caustic alkali, 15 parts
infusorial earth and 1 part charcoal with water.
This could not be used upon scenery on account
of the gloss. About this time the following mix-
ture came into vogue, chiefly for external use,
as for shingled roofs: 3 parts wood ashes, 1 part
boiled linseed oil, 3 parts alum and 1 part cop-
peras; ashes, lime and skimmed milk being used
as a binding material.
In 1841, Payne introduced his combined pro-
cess for rendering wood not only uninflammable,
but also proof against wet and dry, rot and in-
sects. It consisted in the precipitation through-
out the mass of a piece of timber of barium or
calcium sulphate by double decomposition. In
carrying out this process wood is introduced into
a capacious cylinder, the air exhausted, a solution
of barium or calcium sulphide is injected into the
partial vacuum; the cylinder is exhausted again
and then completely filled with the sulphide solu-
tion, and the pressure is increased to 140 pounds
per square inch. After standing an hour the
solution is drawn off and the operation is repeated
using a solution of copperas. As a result of this
treatment the pores of the wood were largely
filled with the insoluble sulphate and the wood
becomes as hard as stone. Wood prepared in
this way is largely used in England in connection
with public works and railroads.
About this period several other processes were
introduced for the preservation of wood against
decay, and .claims were made that these were ah-o
valuable for rendering wood uninflammable.
These processes consisted essentially in the in-
troduction irito the pores of the wood of metallic
salts in solution which combined with the nitro-
genous matter present to form insoluble non-
fermentable compounds, thus removing the
sources of decay.
The .chief methods employed were, (1st)
kyanizing or impregnation with mercuric chloride.
This could not be used on account of the poison-
ous vapors given off when the wood was heated;
(2nd), burnettizing or impregnation with zinc
chloride, using a 3% solution; (3rd), boucheriz-
ing or injection of a 1% solution of copper sul-
phate by forcing it in at the butt of a tree just
felled, using rubber caps and an elevated tank;
(4th), Beer's process of impregnation with borax.
Copper sulphate can be absorbed to the ex-
tent of 20 kilos per cubic meter, but it colors the
wood blue and like the mercuric salts corrodes
nails, bolts, etc. Zinc chloride is more efficient,
although like the two preceding salts, it effects
the tenacity and elasticity of the wood. Borax
seems to be free from the objectionable features
just mentioned and experiments have shown that
as a protective it is far superior to the zinc or
copper salts.
In 1855, Manghan's process of treating wood
with a mixture of sodium phosphate and am-
monium chloride, and Jackson's process based on
the combined use of zinc and. ammonium salts,
were submitted to critical tests by Sir Fredrick
Abel, who found neither as cheap or efficient
as sodium silicate. Abel reported at length to
the English Board of Ordnance on the advan-
tages offered by the use of sodium silicate, which
he had recommended at an earlier date for use
in Crimea, to render huts fire proof, being
used in 1856 in camp huts at Aldershot for the
royal engineers. By applying, first, a coat of
silicate, then a coat of lime, and finally a second
coat of silicate, Abel obtained a covering which
resisted rain and showed no tendency to crack,
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shrink or detatch itself from the wood. The
cost was 1 cent per 5 square feet.
The successful use of Na2 SiO3 led .to the em-
ployment of various silicate paints. One devised
by Vilde & Schannbeck seems to have given good
results. Its composition is 20 parts pulverized
glass, 20 parts pulverized stone, 20 parts pulver-
ized porcelain, 10 parts quick-lime and 30 parts
water-glass. The thick syrup is applied with a
brush, and hardens quickly.
Ransome's silicious paint, introduced in 1871,
consisted of a mixture of pure quartz and water
glass. After application it was coated with cal-
cium chloride to render it insoluble. In another
process three coats of dilute water glass are ap-
plied, then two of the same mixed with powered
glass and finally one of thick water glass. Other
preparations consist simply of more or less dilute
water glass to which zinc or ferric oxide has been
added.
A most important modification of the simple
silicate is that known as cyanite, and prepared
by introducing aluminium hydroxide into water .
glass so that it was practically a basic aluminium
silicate. This cyanite is manufactured in Eng-
land and is employed in the English war depart-
ment, by the Woolwick arsenal and by the De-
partment of Railroad Inspection.
The general recognition of the utility of pro-
tective coatings led to the extended use of asbes-
tos. In 1881, E. G. Ericksen, of Copenhagen,
devised a new protection consisting of a soluble
silicate, metallic oxide and lime with from 10 to
20% of asbestos. It was applied with a trowel
and formed a sort of a fire-proof enamel which
could be washed with water. This preparation
was used extensively in England and on the
continent.
A further step forward was made in 1883 by
C. J. Mountford, of Birmingham, England. His
preparation consisted of asbestos ground and re-
ground with water, sodium or potasium alumi-
nate and water glass. When liable to exposure
to atmospheric agencies, it receives further a cer-
tain amount of oil dryers and gummy matters
and sometimes zinc oxide or barium sulphate.
The United Asbestos Co., of England, has manu-
factured this for 15 years, and it has been ex-
tensively used especially in England. Among
the prominent buildings treated with it are Par-
liament buildings, the British Museum, South
Kensington Museum, the Crystal Palace, Royal
Palaces, various theaters, etc.
TESTS FOR FIRE-PROOF PREPARATIONS.
Sticks 39 cm. long and 15 m. m. square were
used and the time noted when each bundle takes
fire or is seriously affected by the flame.
The following series of tests are quoted from a
Belgian report: Wood not treated took fire at
the end of 134 minutes; wood treated with
Zn SO4, or alum, at the end of 354 minutes; wood
treated with (NH4)2 SO4 or Cu SO4 at the end
of 5 minutes; wood treated with borax or boric
acid at the end of 8 minutes; wood treated with
sodium tungstate at the end of 10 minutes; wood
treated with Cu C12 or NH4 Cl at the end of 15
minutes; wood treated with ammonium phos-
phate, with water glass alone, or with lime or
powdered glass and kaolin, or cyanite or with
the United Asbestos Co.'s preparation, at the end
of 30 or 40 minutes.
RESULTS ATTAINED.
For textile fabrics sodium tungstate or mag-
nesium borate yields best results, when the ma-
terial is to be ironed, while ammonium phosphate
or sulphate is preferably used in other cases. In
the laundry of the Queen's palace all fabrics of
vegetable origin are treated with a neutral
solution of sodium tungstate containing 3% of
Na2 HPO4.
The efficacy of sodium tungstate as well as
ammonium salts, for the scenery and decorations
of theaters, has also been firmly established.
The general conclusions drawn by Boudin &
Donny, with regard to the protection of wood,
are as follow:
(1). The incombustibility of wood, i.e., the ab-
solute non-alteration when under the influence of
heat cannot be attained. It is possible. however,
to secure its non-inflammability so as to preserve
THE ROSE TECHNIC. 189
ordinarily any structure exposed to an accidental
fire, or at least to allow time for the arrival of
the extinguishing apparatus, unless the structure
be filled with combustible material.
(2). Of the preservative process used, injection
of saline solutions or the application of protective
coverings, the former would seem ill adapted for
timber of large dimensions, but of much value
for the less bulky forms of wood. In all such
cases, ammonium phosphate in saturated solu-
tions offers so many advantages that it should be
used in spite of its high price, unless excluded
absolutely on account of its expense.
(3). In the majority of cases protective coat-
ings are preferable. The best are those contain-
ing sodium aluminate or asbestos in water glass,
while water glass alone or with the addition of
Al2 (011)6 is of great value.
EXPLANATION OF THE ACTION OF PROtECTIVES.
When unprotected wood is exposed to a tem-
perature of 200° C, it becomes light brown, and
its strength is materially affected. At 300° it is
charred completely, losing all power of resistance,
but still without a trace of flame. If the wood
be in contact with the flame or be exposed to a
red heat, change takes place rapidly and if air
has a free access it bursts into flame and is re-
duced to ashes.
When wood protected by a suitable coating,
such as water glass, is exposed to a temperature
of 200° C., it acts exactly as ordinary wood.
Wood, however, into which has been injected
saline solutions as ammonium phosphate, is more
liable to a change. It assumes a deep brown tint
and resistance to strain is greatly lessened.
At 300° C. all forms of protected wood are car-
bonized exactly as ordinary wood, but without
flame.
At a red heat, or in contact with flame, pre-
pared wood is completely destroyed, but very
much slower than the non-protected wood. At
first there is a pronounced resistance. In cases
where external applications have been made the
heat generally penetrates the protective coatings,
jets of gas issued through fissures in it and their
combustion contributes to the intensity of the
heat until finally combustion is complete. In
case of wood impregnated with some saline solu-
tion, there is much resistance to the flame and
much gas is evolved. This gas is not inflamma-
ble, but on the contrary seems to interfere seri-
ously with the combustion. Complete charring
is finally reached.
Fire protectives, therefore, render service in
two directions: the first, is the evolution of an
inert non-combustible gas or vapor from the wood
through the influence of heat; the second is the
presence of an external coating, which is not
only a poor conductor of heat, but also protects
the outside zone of charcoal from contact with
atmospheric oxygen.
The ammonium salts are good examples of the
first class. NH4 Cl is readily vaporized and dis-
sociated into NH3 and H Cl. Ammonium phos-
phate decomposes slowly, giving 62% of its weight
of metaphosphoric acid besides NH3 and N20.
It is probable that the slowness of decomposition
is what renders the phosphate superior to other
ammonium salts. In the case of Mg C12 or
Zn C12, H Cl is driven off. In case of salts, such
as borates, alums, calcium sulphate, and sodium
tungstate, large amounts of water of crystalliza-
tion are driven off in the form of aqueous vapor.
I The practical application of the use of protected
wood is self-evident. All buildings which contain
material of permanent value, such as libraries,
museums, etc., should have protected woodwork.
In all theaters, the scenery, curtains, decora-
tions and woodwork generally, can be easily and
economically rendered non-inflammable in this
country as they are in Europe.
Many other places such as tenement houses,
farm buildings, etc., where fires are especially
terrible, could very easily be protected.
RESOLUTIONS.
The Class of 1900 desires to extend to Mr.
Edward F. Phillips its sincere sympathy in his
sorrow, occasioned by the recent death of his
mother. CLASS OF 1900.
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SOUTHERN INDIANA TEACHERS' ASSOCIATION.
"Why should not writing and drawing have a
definite and important place upon the program ? "
This was a question asked by a number of inter-
ested teachers when the Southern Indiana Teach-
ers' Association met at Terre Haute about a year
ago. A half dozen supervisors and special
teachers held an informal meeting at that time
and decided to go to headquarters for the answer.
The officers of the Association received the sug-
gestion with favor. The result was seen at the
annual gathering just closed at Shelbyvilie.
Upon the printed program there appeared a half
day section meeting devoted to writing and draw-
ing, and special attention was called to the new
feature of an exhibition of pupils' work in these
branches.
Both the section meeting and the exhibit proved
highly successful. Two papers pertaining to
drawing were read, one by the writer upon "The
Use of Mechanical Helps in Freehand Drawing,"
the other by Miss L. Dorritt Hale, Supervisor of
Drawing at Evansville, upon "Freehand Draw-
ing, Its Value to the Individual and Consequent
Sense Training." A paper upon "Vertical
Writing" was read by Miss Fan S. McMurray,
Supervisor of Writing at Franklin. All of these
papers received careful attention from the forty
or fifty teachers assembled and the discussions
became at times quite animated. The advocates
of vertical and slant writing upheld their differ-
ing opinions with much warmth. The merits of
the two systems can .not evidently be decided by
argument but by comparative tests in teaching
and practice. The papers upon drawing were
followed by interesting discussions in which
special teachers, city superintendents, principals,
and grade teachers joined freely.
The exhibit of pupils' work Occupied both
floors of the High School building. It was in-
teresting from first to last. The visiting teachers
crowded the corridors and rooms all day long and
many towns people attended. The city schools
of Evansville, Terre Haute, Greensburg, Shelby-
ville, and Richmond were all in evidence with
good work in many lines. The State Normal
School and Rose Polytechnic also exhibited
students' work. This, in both cases, being from
more mature students, was interesting in com-
parison with that done in the grade and high
schools. In the Richmond exhibit the paper
cuttings of the primary children were especially
well done and embraced a wonderful variety of
subjects treated in this simple way. Some ex-
cellent pen and ink silhouettes from life were
also shown. Shelbyville showed some studies in
pose drawing of a large size, permitting much
freedom and boldness. By far the best work
in color was from a district school in Marion
county near Indianapolis. Miss Della Brown is
the teacher, and without special instruction or
supervision she has given her pupils some good
ideas. Studies from' flowers and fruit forms were
shown done in water color with careful study of
form and color, and all showing a degree of
artistic freedom not usually expected in children.
The advance of art education through the
medium of good pictures for school room decora-
tion received attention in the superb collections
displayed. One of these has since been exhibited
in Terre Haute by the publishers, A. W. Elson
& Co, of Boston, Mass. Many of the teachers
not only enjoyed seeing these beautiful photo-
graphs and engravings, but resolved to have a
few of them in their school rooms at the earliest
possible opportunity. O. E. McMEANs.
ALPHA TAU OMEGA DANCE.
On the evening of April 7th the Gamma-
Gamma Chapter of the Alpha Tau Omega Fra-
ternity gave their fifth annual dance and it was
in every way one of the most thoroughly enjoyed
of the season.
The usually bare Armory was brilliantly decor-
ated with the fraternity colors, blue and gold,
while the whole scene was brightened by innum-
erable Japanese lanterns. The rafters were hidden
by the blue and gold bunting, while the walls
were covered by festoons, draped from the rafters
above. Japanese lanterns of unique design con-
tained the electric lights and hung from the
rafters at intervals, shedding a mellow glow over
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the smoothly waxed floor. Fraternity emblems
in black and gold were artistically hung along
the wall.
The stage, occupied by the orchestra, was hid-
den behind a bank of palms. Breinig's combined
orchestra and band furnished the delightful music
for the forty dances and several extras.
Delicious punch was served at both ends of the
hall, while upstairs in the refreshment room
overlooking the floor, elegant coffee and sand-
wiches were served. Comfortable couches and
chairs filled the balcony and provided a charming
place to rest while refreshments were being
served.
The program of dances was long and the
dancing was constant until an early hour in the
morning, when the guests departed after one of
the most charming and successful dances of the
year.
A number of the Rose Tech men and several
members of the faculty were present and also a
number of visiting friends from out of the city.
Among them were Messrs. Fry and Montgomery,
former members of the fraternity and Rose Tech
alumni.
EXPERIMENTS UPON BALL BEARINGS AND THE
PROPERTIES OF STEEL BALLS.
A series of experiments preliminary to a gen-
eral investigation of the properties of steel balls
used in ball bearings, have recently been made in
the engineering laboratory. The determination
of the strengths of balls of different makes and
sizes under different conditions of applying the
load, has been undertaken by Mr. Harris, and
some interesting results have already been ob-
tained. Dr. Gray has been working on the
friction of thrust bearings when balls are used
between the surfaces. It is intended to extend
the investigation so as to cover the various kinds
of ball bearings in use, and special apparatus is
being designed and .constructed for the purpose.
Among the points already examined, in a pre-
liminary way, with reference to thrust bearings
have been the following: the effect of the size
of the ball on the working load per ball and on
resistance to rolling, a comparison of the resis-
tance to rolling on races of different diameters:
The relative resistance per loads of different
amounts. The friction introduced by constrain-
ing rings introduced for the purpose of deter-
mining the race of the balls.
For the measurement of the fricti.on of the
bearing, two hardened and polished discs of steel
are mounted on a spindle in such a way that they
can be pressed together by a measured pressure
and at the same time driven by the spindle.
Between these two discs a third similar disc is
placed which, however, is free from the spindle
and separated from the driven discs by two races
of balls. The couple required to keep this mid-
dle disc from turning is then determined by a
suitable weighing apparatus.
The greatest difficulty so far experienced has
been in obtaining sufficient uniformity in the
hardness of the discs. It is expected that some
of the results will be ready for publication in the
near future.
THE '01 MODULUS.
After investigating and considering the matter
for some time, the Class of '01 has decided to
to issue a "Modulus" next spring. Work has
already begun in planning and illustrating the
book. The men having especial charge of the
work are: Editor in Chief, R. N. Miller; chair-
man Publication Committee, R. K. Rochester;
chairman Ways and Means Committee, L. L.
Helmer; chairman, Literary Committee, J. T.
Dickerson; chairman Illustration Committee, H.
A. Schwartz.
In undertaking the work, the class deserves
and expects the most hearty interest and co-
operation on the part o; the present students,
the alumni and the faculty.
THE TECHNIC is glad to see the class of 1901
undertake the publication of a Modulus, and
wishes the class all success in the production of
a book which shall do credit to old Rose.
TENNIS.
For the past two years tennis seems to have
figured among the lost arts at Rose. The game
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itself is one of the most healthy of outdoor sports;
it is not too violent an exercise, but demands
just enough activity on the part of the individual
to cause the game to be interesting. Besides
Prof. Hathaway plays tennis and is just about as
good at that as he is at quaterinons. All the
courts require is a little care and they will be as
good as could be wished for. A tennis tourna-
ment would be a most beneficial arrangement for
those who care to enter.
THESES.
The following are the subjects of the theses
that have been submitted and accepted by the
Faculty. The work upon the theses will begin
the second week in May and continue until the
end of the term, when the theses examinations
will be held:
Tests upon Locomotive Boiler with a View to Determin-
ing Possible Increase in Efficiency, Butler and Crebs.
Tests upon the Power Plant of the Louisville Electric
Railway Co. McLellan, Thompson and Trumbo.
Tests upon the Refrigerating Plant of the T. H. Brewing
Co. Froehlich, Jumper andLikert.
Design of an Electrical Plant for Suburban Residence,
Wind Power being used as a Source of Power. Platts.
Building and Test of a 3-phase Alternating Current Dy-
namo. Howell and Davis.
The Heating Value of Vegetable Growths, especially
Cereals for the Purpose of Determining their Availability
for Fuel Holliger.
Study of Terre Haute House Power Plant. Smyth.
The Formation of a Tetra-Methyline Ring by Distilla-
tion of the Calcium Salt of Homophthalic Acid. Kit-
tredge.
The Design of an Electric Plant with the Capacity of
1,200 Horse Power. Burt, Keyes and Schwable.
The Study of Bridge Defections under the Various
Loadings and Speed of Trains. Schwed, Kidder and
Stone.
Efficiency Test on a Five Horse Power Single Phase
Alternating Current Motor. Edwards. .
RESOLUTIONS.
WHEREAS, Our classmate, Mr. Arthur C.
Thompson, has suffered the loss of his brother,
be it
Resolved, That we, as sincere friends, express
our heartfelt sorrow for him in his bereavement.
THE CLASS OV NINETY-NINE.
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The grandstand is to be shingled.
What has become of the Camera Club?
Richardson, '00, has been elected treasurer of
the "Council."
Schwable, '99, has returnd to his home on ac-
count of illness.
Dr. Mees : "Mr. Meriwether, let me see if you
can guess this question."
The Sophomores are beginning to struggle
with "Shades and Shadows."
Hammel, '01, actually discarded his sweater
one day and appeared at school with a standing
collar.
Professor Hathaway, in a matter of fact tone:
"Now there are a few things you ought to learn
in Quaternions."
A number of new wheels have made their ap-
pearance—Platts' , Brentano' s, York's and Gray's
among the latest.
On April 20th Professor Wagner read a paper
before the Terre Haute Science Club upon
"Liquid Air."
A base ball game between the two largest
boarding houses has been talked of. We hope
arrangements will be made for it.
Messrs. Fry, '97, of Lima, 0., and Montgom-
ery, '98, of Chicago, attended the A. T. 0. dance
and spent Sunday with their friends.
It is to be hoped that the tennis courts will soon
be put in condition. There may be a Freshman
who thinks he can beat Prof. Hathaway.
The Spring term began on Monday April 3rd,
at noon, and work was resumed in all depart-
ments at once, much to the regret of many.
The Freshmen civils have been on their annual
tramp up and down the campus, wearing out at
the same time the grass and their weary legs.
"In the spring the young man's fancy lightly
turns to thoughts of love." But this is no rea-
son why he should meet her on the street every
day as he comes from school.
Schwable, '99, had two friends visiting him
for several days after the A. T. O. dance, Messrs.
Frank Schwable, of Greenville, Ohio, his brother,
and 0: W. Bass, of Cincinnati.
Mr. Schwable, who has been confined at home
for two weeks, is much improved and expects to
return in a few days and take up his work again.
For Sale. —The Y. M. C. A. has some Water-
man pens and a Premo Camera for sale, taken
in payment for advertising space in the new
Hand Book. See Larson, treasurer.
President Mees and Dr. Gray represented the
Institute at the meeting of the North Central
Association of College and Secondary School,
which was held in Chicago March 30-31.
Van Deren, '02, the Freshmen representative
on THE TECHNIC, did not return to school this
term. His resignation from THE TECHNIC is
deeply regretted, as he had proved himself most
proficient.
The Winter term seemed very productive of
ambitious mustaches. Some were very unfortu-
nate, however. They had not only to use hair
tonic to bring out the precious hairs, but had to
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use hair dye to make them show when they had
arrived. Apply to Maier and Kittredge for the
brands.
Professor Kendrick: "Mr. Madison, if there is
not enough resistance in the circuit, put in a little
more. You already have in ten, have you not ? "
Madison: "Yes, but how much more? Will a
foot and a half be enough."
A very encouraging willingness has been dis-
played on the part of the students to assist in
putting the track and diamond in order. During
recent afternoons they have fairly swarmed with
the devotees of the hoe, scraper and roller.
The two air compressors, which are being made
in the Shop, are for outside parties, to be used
in compressing air for inflating bicycles tires. A
duplicate is to be made and placed in the main
building for the convenience of the bicyclists.
Dr. Noyes read an exceedingly interesting
paper before the Terre Haute Science Club on
April 14th, on "The Discovery of the Composi-
tion of Water." The paper was illustrated by a
large number of interesting laboratory experi-
ments.
Dr. Noyes to Noah in the laboratory: "Noah,
you're making an awful dust in here. Don't
you see the sodium in that Bunsen flame ? "
Noah finished his sweeping with more speed than
care, and came out of the private laboratory as
if a ghost were after him.
Visitors to the State House in Indianapolis
will perhaps observe a large '01 conspicuous in
the markings of one of the marble pillars. Al-
though it is distinct, it has the same artistic
irregularity as the similar symbols to be found
on many Terre Haute fences.
innocent groups lying on the grass near the
building have several times been startled by the
thud and dampening effect of falling water. By
connecting a hose to a faucet in one of the upper
stories a couple of Seniors were able to water the
campus—in spots—very effectively.
A large air compressor is under consideration,
as one of the additions to the power equipment
of the Shop. With the growing usefulness of
compressed air as a means of transmission and
the wide range of its field of usefulness, this ad-
dition to the equipment will be of great value.
There was great excitement in the Sophomore
class. It was eight minutes after and Professor
Hathaway had not arrived. Several kindly souls
were fixing the catch of the back door for him,
when he walked in through the front hall, re-
marking with that brilliant and comprehensive
smile of his, "Unlock the door, boys."
A change has been made in the Freshman
mathematics. Professor Hathaway will have the
class in Calculus. At present only lectures are
being given, no text books being used. Professor
Hathaway's new treatise on Calculus will be
taken up by both the Freshmen and Sophomores
as soon as it comes from the hands of the printer.
During the intermission between one of the
dances at the A. T. 0. dance, one of the students
was standing near Professor Hathaway, and with
the rest, was applauding violently for an encore.
With his rare and gentle smile the Professor
leaned over and said "Why don' t you try throw-
ing chalk at them ?" " Isn' t that rather personal?"
said the student, entirely unabashed. "Well
perhaps I meant it that way," was the Profes-
sor's reply, as he walked away chuckling to
himself.
The seventeenth annual catalogue of the Rose
Polytechnic Institute has been issued and
consists of an attractive volume of 102 pages.
The outline of the course of study and the plan
of instruction gives a concise and comprehensive
idea of the work that is required and completed
in the several departments. Few important
changes are noted, yet the catalogue shows that
the attendance is about the same in number as
for several years, and that the growth and ex-
tension of the Institute is constant and always
along broader lines.
Additions have been made from time to time
during the year to the equipment in all of the
laboratories and investigations of the most critical
nature are being carried on in several of the
THE ROSE TECHNIC. 195
departments. Special attention may be called to
the fact that in the last year the library has been
able to complete the Meg of the following valuable
publications: The Transactions, and also the
Proceedings of the Royal Society of London;
the Transactions of the Royal Society of Edin-
burg; the Proceedings of the American Associa-
tion for the Advancement of Science; the Reports
of the British Association for the Advancement
of Science; the Transactions of the American
Society of Mechanical Engineers; the Transac-
tions of the American Institute of Mining Engi-
neers.
Mention is made of the student organizations
as filling a place in the Institution and providing
means for healthful discussion and practice
in valuable educational directions not found in the
curriculum. The Council and Student Fund are
also recognized.
The following letter from Ben will be of interest
to the many warm friends which he left in the
Institute. It is dated March 31, Beaumont, Tex.:
"Well, I am away down here next to the jump-
ing off place. This is a queer place and queer
people, "suree." It is "we all" and "you all"
all the time. The weather has been quite warm,
some days as high as 73°: at present we are hav-
ing the tail end of one of your cold snaps. The
trees are all out and rose bushes in bloom. My
work is getting interesting now. The machinery
is arriving, and things will have to be pushed to
complete the contract by the first of May. We
have three contracts to put in: two for the Beau-
mont Irrigating Co., and one over in Louisiana.
The first one here has four boilers 18 feet long,
7`2 inches in diameter; two Hamilton-Corlise en-
gines, 22x44, and two Cycloidal pumps, each one
capable of lifting 35,000 gallons 30 feet high per
minute, at 67 revolutions. The second one has
two boilers 16 feet long by 72 inches diameter,
two engines of same make 18x32, and two pumps
of same size, and the one over in Louisiana has
two boilers of the same size, one engine of same
make, 20x34, and pump to lift 39,000 gallons at
82 revolutions. This water is used for irrigating
rice fields. They pump the water into canals
from the rivers and then with small laterals, or
ditches, flood the rice fields. They are ttll rice
carriers down here, new companies forming all
the time. At the present rate the whole state
will be under cultivation before long. The two
plants here are nine miles from town and five
miles apart. We have bought a pony and I start
out in the morning and make the rounds, once in
a while varying the monotony by spending the
day over in Louisiana. My TucHNic arrived
this morning, and right glad I was to receive it.
It almost makes one homesick."
President Quincy of Harvard, said that a man got a good deal out of his college if he just
rubbed his shoulders against the college buildings. But he certainly does not get much in this
way in comparison with what he gets by rubbing his head against the cases in the library.
for to the true man of alert intellect, pure heart and strong will, the college represents a
new birth and a new life. College is simply another name for Opportunity: Opportunity,
widest, deepest, hig-hest, richest.—President Thwing.
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Pratt Institute Monthly of April is a science
and technological number and is of especial inter-
est ,to us. The articles on "Application of Elec-
tricity to the Mining of Bituminous Coal," and
"The Smith of Former Days" are probably the
best.
In a recent number of Engineering News the
benefits to be derived from super-heated steam
were set forth and in that connection it was
stated that Prof. Elihu Thompson was directing
his attention to the design for a steam engine to
utilize the principle. Prof. Thompson has a
method of investigation peculiar to himself and
his, conclusions are of immense practical value.
The Polytechnic, Rensselaer, gives a description
of the Melan arch bridge at Patterson, N. J.
This form of bridge, while apparently not fully
appreciated by American engineers, is extensively
used in European countries. A bridge so con-
structed has very great strength and durability.
The initial cost is about the same as for steel
girders or trusses with solid paved floors and
when the cost of maintenance is considered, the
Meian arch is the cheapest bridge that can be
built, even when compared with a plank floor
bridge.
The equipment of the New York fire depart-
ment includes a gun and a projectile, to which
is attached 500 feet of steel cable, one-quarter of
an inch in diameter, knotted every 12 inches.
The projectile is of steel and is discharged by
gun powder from the gun. The gun is aimed
at a window where people are in danger and
when the line is secured it is used to pull up a
heavier cable. It is stated that the department
has used the projectile with good results. —
Scientific American.
Wireless telegraphy is attracting a great deal
of attention at present because of the great com-
mercial valuet that appears possible. Sig. Macarni
thinks that by erecting vertical wires of a height
not exceeding 1150 feet on either side of the
Atlantic he can telegraph across that space very
much more cheaply than by any known method.
Wireless plants have been installed in various
parts of Europe and have proven successful.
Quite recently off the coast of England a vessel
in distress signaled by telegraph and got help, of
which she would otherwise have been deprived.
In view of the fact that the advent of the auto-
mobile was largely due to the rapid development
of electrical science it seems somewhat paradox-
ical that of all the various forms of energy em-
ployed as a propelling force in these wagons,
electricity is the least desirable. It is expensive,
cumbersome, inaccessible in cases of emergency.
So far steam generated by burning some form
of petroleum seems to be the most efficient and
best in every respect. Water and gasoline can
be obtained almost every where and the engine
requires little or no more care than a motor.
Unless electricians set themselves to work and
produce a prime mover or at least an efficient
storage battery, that well worn phase, "Elec-
tricity is only in its infancy," may begin to have
a shade of meaning.
